Introduction
People that go deep sea diving usually take an air supply tank down in the ocean to allow them to breathe. Normally transported through highly pressurized air tanks, the packaged air is taken in by our bodies. Unfortunately, our bodies aren't used to the pressurized air (because we take in air that is under normal atmospheric conditions). With higher air pressure, the blood is more soluble, meaning elements dissolve into the bloodstream easily, including helium, nitrogen, and oxygen. When divers want to emerge from the water, they have to make sure they don't ascend to the surface level too quickly because they risk creating numerous bubbles from blood-soluble gases. When nitrogen (N 2) gas forms bubbles, it accumulates and saturates the muscles and blood, causing pain. Called the Bends, this condition can also cause injuries involving the nervous system. The solubility of a gas is the ability for the gas to dissolve in a solvent (in our case, blood). Both temperature and pressure affect the solubility of a gas.
The Solubility as a Function of Temperature
• In water solvents, the higher the temperature, the less soluble the gas is.
• In organic solvents, the higher the temperature, the more soluble the gas is.
The Solubility as a Function of Pressure
English chemist William Henry discovered that as the pressure increases, the solubility of a gas increases. Henry's Law is then:
• C=solubility of a gas in a solvent at a specific temperature, 1 • P gas is the partial pressure of the gas, and
• k is Henry's Law Constant
In the case of The Bends:
• If a diver goes deeper and deeper into the water, pressure builds up in the bloodstream.
• As the diver inhales highly pressurized air, the bloodstream also absorbs the gaseous particles, including nitrogen.
• Following Henry's Law; as the pressure increases, the solubility of N 2 the diver's bloodstream increases.
• As a result, nitrogen from the compressed air stays in the bloodstream, until it is able to escape at a lower pressure through exhalation
• However, since the diver is in a highy-pressurized environment, the N 2 can only leave the body when the diver reaches the lower pressures
• Ideally, this should happen during the diver's gradual rise to the surface
• Unfortunately, sometimes, the diver ascends too quickly, resulting in the rapid formation of N 2 bubbles, which causes interference with nerves, blood and lymphatic vessels, and clots Most symptoms occur 24 hours after decompression, but can occur up to 3 days after.
Prevention
• Ascending to the surface slowly (rate of 60 ft/min.)
• The slower the diver surfaces, the less pain impact from the bubbles on the diver
• Spending time in a decompression chamber
• Chambers that high-pressured divers are placed in.
• Once in the chamber, the diver is immersed in high pressure until the chamber slowly reduces it, minimizing symptoms of the illness
• Breathing in compressed air mixture of helium and oxygen.
• Helium is less soluble in the blood stream, providing a smaller threat to divers when they come up to the surface of the ocean
